The Choice of UO 2+x H n Structural Models. There are up to 35 million unique configurations of 1 to 4 hydrogen atoms in our chosen 32 UO 2 unit simulation cell. However, as the aim of this investigation is to determine whether oxygen defect clusters act as hydrogen trapping sites, we have limited the number of configurations studied to those where hydrogen is interacting solely with oxygen atoms belonging to defect clusters forming hydroxyl groups and where the position of the hydrogen serves to maximise the hydrogen bonding network. This generates 16 different configurations for hydrogen interacting with the 2:2:2 Willis (W 222 ) cluster and 8 for hydrogen interacting with the split di interstitial ( ) cluster.
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In our UO 2+x model, for each hydrogen inserted, one U 5+ is reduced to U 4+ to maintain charge neutrality. These charges can be localized on nearest neighbour (NN) uranium sites (i.e. U 5+ belonging to the first coordination sphere) or next nearest neighbour (NNN) uranium sites (i.e. the U 5+ is in the second coordination sphere), taking the centre of the defect cluster as the origin. We found that the positions of the compensating U 5+ defects do not affect the geometry and energetics of the defect clusters. 
